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THE STUDY TO COMPARE THE EFFECTIVENESS OF HOT 
APPLICATION VERSUS CONTRAST THERAPY ON KNEE 
RELATED SYMPTOMS AMONG PATIENTS WITH KNEE 
OSTEOARTHRITIS IN SELECTED AREA AT PERAMBALUR 
ABSTRACT 
INTRODUCTION: Osteoarthritis is the most common joint disease in the 
near future and is projected to rank second for women and fourth for men in 
terms of years lived with disability. WHO reports that osteoarthritis affects 
9.6% of men and 18% of women worldwide. 
 
OBJECTIVES: To compare the effectiveness of hot application versus 
contrast therapy on reduction of knee related symptoms among patients 
with knee osteoarthritis. 
 
METHODS: True experimental pre-test post-test control group design was 
adopted for this Study. The study was conducted in Aranarai and Elambalur 
area at Perambalur.60 participants were selected by simple random sampling 
technique and 30 were recruited to each group. The tool used for data 
collection was Knee injury and osteoarthritis outcome score scale to assess 
the knee related symptoms. Hot application to experimental group-I and 
contrast therapy to experimental group-II for twice a day for ten days was 
given to both groups. 
 
RESULTS: The post-test mean score of experimental group I 18.23r4.46  
was higher than that of experimental group II 15.30r3.58 and the calculated 
µW¶YDOXHZDVVLJQLILFDQWDWSOHYHO 
 
DISCUSSSION: The study proved that contrast therapy was effective than 
the hot application on reduction of knee related symptoms among patients 
with knee osteoarthritis. 
 
 
CHAPTER-I 
 
INTRODUCTION 
 
 
Osteoarthritis is affecting millions of people worldwide. Worldwide, 
osteoarthritis [OA] is estimated to be the fourth leading cause of disability and 
one of the most common chronic health conditions impacting many health 
outcomes. Osteoarthritis is strongly associated with aging and the Asian 
region is aging rapidly, so does the prevalence of osteoarthritis and the need 
for cost effective treatment and care. 
 
Most of this disability burden is attributable to the involvement of the 
hips or knees. Knee pain is an important contributor to the functional 
limitations, impaired quality of life and psychological distress that 
osteoarthritis patients experience. The burden of osteoarthritis is physical, 
psychological, and socioeconomic. It can be associated with significant 
disability such as a reduction in mobility and activities of daily living. 
Psychological sequelae  includes distress, devalued self worth and loneliness. 
Given the high frequency of osteoarthritis in the population, its economic 
burden is large. 
 
Global estimates reveal more than 100 million people are affected by 
osteoarthritis worldwide. India is expected to be the chronic disease capital 
with 60 million people with arthritis, by 2025.As per a recent report published 
in the TIMES OF INDIA [2010] regarding osteoarthritis over 40% of the 
Indian population in the age group of 70 years of above suffer from 
osteoarthritis. 
 
 
 
 
 Currently available analgesics used chronically for the symptomatic 
treatment of osteoarthritis have limited effectiveness and side effects are 
prevalent. Heat, cold, pressure and even electricity have been used for 
thousands of years to accelerate healing and decrease pain. Heat may work by 
improving circulation and relaxing muscles so decreasing pain, while cold 
may numb the pain, decrease swelling, constrict blood vessels and block 
nerve impulses to the joints. The periodic application of superficial heat or 
cold is relatively safe and low cost treatment. Contrast therapy involving 
intervals of warm and cold application within a treatment session offers 
greater benefit on controlling knee osteoarthritis associated problems. 
 
NEED FOR THE STUDY 
 
 A current study claims that osteoarthritis is so common that it beats 
many other diseases in India, such as diabetes. The lifetime risk of developing 
knee osteoarthritis has been estimated at 46% .The prevalence and incidence 
of osteoarthritis considerably increases with age. 
 
 
 Currently the annually estimated cost per year to treat osteoarthritis 
ranges from $15.5 to $26.6 billion and the total cost is actually believed to 
exceed $ 89.1 billion in the near future. Not only is osteoarthritis costly to the 
affected individuals but also it comes with a host of negative effects towards 
DQ LQGLYLGXDO¶V TXDOLW\ RI OLIH DQG OLPLWHGPRELOLW\ UHODWHG LVVXHV DVVRFLDWHG
with severe pain. 
 
 
 Treatment of osteoarthritis revolves around some combination of 
pharmacological and non-pharmacological treatment modalities. 
Pharmacotherapy with Non steroidal anti inflammatory drugs, 
cyclooxygenase II  (cox II) inhibitors are prone to develop severe side effects 
.Topically DSSOLHG16$,'¶Vare also useful to a certain extent, so there is a 
need to evaluate and implement  alternative modalities to manage the 
 
 
discomfort of the patient.  In case of advance osteoarthritis, only a total joint 
replacement can provide relief. However, many patients are not candidates for 
joint replacement, as the surgery is highly invasive and secondary procedure 
is extremely expensive.  
 
 With statistics showing that more of the population will be affected by 
knee osteoarthritis, There is an inbuilt need to consider what are the most 
relevant, cost effective and appropriate care strategies to be implemented at 
tackling disability due to osteoarthritis.  
 
During the experience, investigator witnessed that more number of 
elderly people expressed knee related symptoms and its serious impact on 
their quality of life and well being. The researcher identified the expressed 
need as an significant problem and based on the prevalence of osteoarthritis 
and feasibility of hot water application and contrast therapy the investigator 
was motivated to conduct a comparative study to assess the effectiveness of 
hot application and contrast therapy on reduction of knee related symptoms.  
 
 
STATEMENT OF THE PROBLEM 
 
              A study to compare the effectiveness of hot application versus 
contrast therapy on knee  related symptoms  among patients with knee 
osteoarthritis in selected community area at Perambalur. 
 
 
OBJECTIVES 
 
1. To assess the level of knee related symptoms among patients with knee 
osteoarthritis. 
2. To assess the effectiveness of hot application on reduction of knee 
related symptoms among patients with knee osteoarthritis 
 
 
3. To assess the effectiveness of contrast therapy on reduction of knee 
related symptoms among patients with knee osteoarthritis 
4. To compare the effectiveness of hot application versus contrast therapy 
on reduction of knee related symptoms among patients with knee 
osteoarthritis. 
5. To associate the pre-test level of knee related symptoms among 
patients who receive hot application with their selected demographic 
variables. 
6. To associate the pre-test level of knee related symptoms among 
patients who receive contrast therapy with their selected demographic 
variables. 
 
RESEARCH HYPOTHESES 
 
H1: There will be a significant difference in knee related symptoms 
among patients with knee osteoarthritis who receive hot application. 
H2: There will be a significant difference in knee related symptoms 
among patients with knee osteoarthritis who receive contrast therapy. 
H3: There will be a significant difference between hot application and 
contrast therapy on reduction of knee related symptoms among patients with 
knee osteoarthritis. 
H4: There will be a significant association between pre-test level of  
knee related symptoms and selected demographic variables of patients with 
knee osteoarthritis who receive hot application. 
H5: There will be a significant association between pre-test level of 
knee related symptoms and selected demographic variables of patients with 
knee osteoarthritis who receive contrast therapy. 
 
  
 
 
OPERATIONAL DEFINITIONS 
 
 
EFFECTIVENESS 
 
  It refers to the changes in the knee related symptoms brought out by 
the hot application and contrast therapy and it is measured by knee injury and 
osteoarthritis outcome score scale. 
 
 
HOT APPLICATION 
 
 It refers to the application of heat over the knee joint surface with hot 
water bag at temperature of 140 degree Fahrenheit for 10 minutes for 2 times 
a day for 10 days. 
 
 
CONTRAST THERAPY 
 
             It refers to the application of alternative heat and cold application 
over the knee joint surface in the form of hot water bag application in the 
morning   and ice pack in the evening for 10 minutes a day for 10 days. 
 
 
OSTEOARTHRITIS 
 
 It refers to an inflammatory joint disorder marked by degeneration of 
the   articular cartilage, hypertrophy of bone at the margins and changes in the 
synovial membrane accompanied by pain and stiffness in the knee joint. 
 
 
KNEE RELATED SYMPTOMS 
 
 Symptoms perceived and expressed by the patient in terms of pain, 
swelling, stiffness, congestion as a result of deterioration of the involved knee 
joint which will be measured by knee injury and osteoarthritis outcome scale. 
  
 
 
ASSUMPTIONS 
 
1. Knee related symptoms cripples the patient 
2. Hot application relieves pain, inflammation and congestion 
3. Contrast therapy relieves pain, swelling and stiffness 
4 .Contrast therapy is more effective than hot application 
 
 
DELIMITATIONS 
 
1. This study is limited for 60 samples only  
2. This study is limited for 4 weeks duration only 
3. This study is limited to two rural setting only 
 
 
PROJECTED OUTCOME 
 
 The findings of the study will reveal the effectiveness of using hot 
application/contrast therapy on reduction of knee related symptoms in patients 
with knee osteoarthritis. If  found to be effective this intervention could be 
incorporated as one of the nursing measures to reduce knee related symptoms 
among patients with knee osteoarthritis. 
 
 
 
 
  
 
 
CHAPTER-II 
 
REVIEW OF LITERATURE 
 
 
The review of literature refers to an extensive, exhaustive and 
systematic examination of publications relevant to the research project. 
Thorough literature review provides a foundation on which to base new 
knowledge and familiarization with previous studies.  
 
PART-I 
The review of related literature is organized under the following 
section. 
 
 Section A : studies related to osteoarthritis  
 Section B : studies related to hot application for osteoarthritis 
 Section C : studies related to cold application for  
osteoarthritis 
 Section D : studies related to hot application versus contrast 
    therapy for osteoarthritis 
 
 
Section A-studies related to osteoarthritis 
 
Zeng.c, et al. [2016] examined the association between dietary antioxidants 
(carotenoid, vitamin C, vitamin E and selenium) intake and knee osteoarthritis 
among 4685 subjects .Dietary intake was assessed using a semi-quantitative 
food frequency questionnaire. A multivariable logistic analysis model was 
used to test the relationship between dietary antioxidants intake and knee 
osteoarthritis. The results suggested that among dietary antioxidants only 
vitamin c intake was positively correlated with the prevalence of knee 
osteoarthritis. 
 
 
 
 
Veronese.N,et al. [2015] investigated the association between osteoarthritis 
and the onset of cardiovascular disease among 3099 elderly subjects for 
4.4_+1.2 years. At the baseline, 1336 subjects suffered from osteoarthritis 
.During the follow-up 47.8% of the subjects with osteoarthritis at baseline 
developed a new cardiovascular disease than 41.3% of those without 
osteoarthritis .The results suggested that the association between osteoarthritis 
and cardiovascular disease was stronger when more joints were involved. 
 
Plotnikoff.R, et al. [2015] investigated the prevalence of self-reported knee 
and hip osteoarthritis and examined the association of modifiable factors with 
knee and hip osteoarthritis prevalence among 4733 subjects in Canada. The 
results suggested that overall prevalence of self-reported osteoarthritis was 
14.8%, where 10.5% of subjects reported having knee osteoarthritis and 8.5% 
reported having hip osteoarthritis. Modifiable factor, being obese was 
significantly associated with prevalence of knee and hip osteoarthritis. 
 
M.A.Yuquing zhang, et al. [2015], assessed the risk of cardiovascular events 
after joint replacement surgery among osteoarthritis patients.13,849 patients 
aged 50 with knee osteoarthritis who underwent total knee replacement 
surgery compared with 13,849 subjects who did not received surgery. The 
researchers found the risk of heart attack was significantly higher for knee 
arthroplasty patients after surgery. 
 
Chen J.S, et al.  [2013] determined the effect of fish oil on bone mineral 
density [BMD],among 202 participants aged >40 with knee osteoarthritis in 
Australia. Samples were randomized to receive either high dose[4.5g/day] or 
low dose[0.45g/day] omega-3 fish oil for 2 years .The results suggested that 
high-dose omega-3 fish oil did not alter bone loss among men and women 
with knee osteoarthritis. 
. 
 
 
Tveit M, et al. [2012] assessed the physical function of older clients with 
clinical knee osteoarthritis.106 sedentary subjects more than 60 years with 
knee osteoarthritis were participated in the study. Mobility, joint flexibility 
and muscle strength were evaluated by recording time to ascend 8 of descend 
4 stairs, rise from sitting or sit down from chair (5 times). Using spearman 
correlation walking, stairs climbing, chair rise were significantly correlated 
with each other and with the pain rating scale index (p<0.001). 
 
Guh, et al. [2009] determined whether knee osteoarthritis reduces ambulatory 
capacity and impairs quality of life.56 subjects were selected with and without 
osteoarthritis. 6 minute walk test was performed to assess the ambulatory 
status. The results showed that subjects without knee osteoarthritis walked a 
significantly longer distance than subjects with knee osteoarthritis. 
 
Zifchockr, et al. [2008] conducted an exploratory study to understand the 
experience of living with knee osteoarthritis in older adults. Interviews were 
conducted with knee osteoarthritis patients of different ages, sexes, cultural 
background and self perception. The results showed that living with knee 
osteoarthritis experiencing knee pain is central to daily living and 
experiencing mobility limitations devalues self-worth. 
 
SECTION-B studies related to hot application 
 
Shunsukeochiai, et al. [2014], determined the effectiveness of thermotherapy 
using a heat and steam generating sheet among patients with knee 
osteoarthritis in Japan.22 females aged 50-69 were randomly assigned to 
either a local heat treatment [LH] group or an exercise therapy group 
[ET].The samples were subjected to a 12 week intervention experiment. For 
clinical evaluation, the Japanese knee osteoarthritis measure [JKOM] was 
performed. There is significant decrease in JKOM score in LH group than ET 
 
 
group. Results showed that thermotherapy was effective when using a steam 
generating sheet. 
 
WafaaI.shereif, et al. [2011], analysed the uses of therapeutic exercise and 
heat application on improvement of physical function among patients with 
knee osteoarthritis.90 osteoarthritis patients are randomly selected and 
divided into three groups. Group 1 received training to use heat application 
with pharmacological treatment, group 2 received training of physical 
exercise with pharmacological treatment, group 3 received a combination 
training of physical exercise and heat application with pharmacological 
treatment. The results showed that the use of a combination of therapeutic 
exercise and heat application together was effective. 
 
Yildirim, et al. [2010], studied the effect of superficial local heat application 
on pain, stiffness, physical function and quality of life in patients with knee 
osteoarthritis.46 patients with knee osteoarthritis were divided into two 
groups as intervention and control groups. Statistically significant differences 
were found between the control and intervention group patients in terms of 
changes in the scores for physical function ,pain, and general health 
perception[p<0.05].The results showed that heat application reduce pain and 
increase the physical function in patients with knee osteoarthritis. 
 
Rabini .A, et al. [2007], compared and determined the effects of deep heating 
therapy and superficial heat therapy among 44 patients with knee 
osteoarthritis at outpatient clinic of the department of geriatrics, Gerontology 
University and hospital. Deep heating therapy with local microwave 
diathermy and short heating therapy with hot packs application was given for 
three 30 minutes sessions a week for four weeks .The results showed that 
deep heating therapy via localized microwave diathermy improves pain, 
muscle strength, and physical function in patients with knee osteoarthritis. 
 
 
 
 
SECTION-C studies related to cold application 
 
Oosterveld F.G, et al.[2010]evaluated the effects of local application of ice 
chips, ligno-paraffin, short wave diathermy and nitrogen cold air on the intra 
articular skin surface of the knee.44 subjects were involved in the four 
treatment groups. Group 1 subjects received local application of ice for 30 
minutes, group 2 subjects received nitrogen cold air for 6 minutes, group 3 
subjects received short wave diathermy for 15 minutes, and group 4 received 
lingo paraffin for 10 minutes. Results showed that cold application was 
suitable for patients with inflammed knee osteoarthritis. The studies 
concluded that most studies dealing with the effects of heat and cold on pain, 
joint stiffness, grip strength and joint function in joints report beneficial 
effects. 
 
Brosseau.L, et al. [2006], assessed the effectiveness of thermotherapy in 
patients with knee osteoarthritis. Over 170 people with osteoarthritis continue 
to take their medications but used hot, cold, or ice packs, with or without 
massage. The results showed that ice massage compared to control had a 
statistically beneficial effect on ROM, function and knee strength.  
 
SECTION-D studies related to hot application and contrast therapy 
 
Qianchen [2015], conducted a research on information related to the need to 
perform heat and cold applications as Non pharmacological method for pain 
control in knee osteoarthritis patients. The results showed that superficial heat 
and cold applications were used to help treatment due to the presence of very 
few side effects and ease of implementation. 
 
AmalE.Shehata, et al. [2013], compared the effects of warm, cold, and 
contrast therapy among 34 patients with knee osteoarthritis at orthopaedic 
outpatient clinic of Menoufiya University and teaching hospital in Egypt. The 
 
 
tools used to collect data were an interviewing questionnaire, knee injury and 
osteoarthritis outcome score and numeric pain scale. This study revealed that 
a distinct individual effect was observed for use of warm, cold and contrast 
therapy for knee osteoarthritis pain and problems, but the greater knee  
problem and pain relief were found when subjects used contrast therapy. 
 
CraigR.Denegar, et al. [2010], assessed the preferences for and effects of 
heat, cold or contrast among 34 patients with knee osteoarthritis .5 days of 
twice daily superficial heat, cold or contrast therapy was given for patients. A 
knee injury and osteoarthritis outcome scale questionnaire and visual 
analogue scale was completed at baseline and twice each week. Evaluation 
showed that warm was preferred by 48% of subjects, near equal preferences 
were observed for cold [24%] and contrast therapy [24%].The result showed 
that superficial heat or cold is considered in the management of knee 
osteoarthritis that contrast is the treatment option. 
 
Naomi Schlesinger .N [2006], determined the response to topical ice versus 
heat application to differentiate patients with gout and arthritis. 150 patients  
participated in the study. None of the patients with gout benefitted from 
topical heating of their affected joints and all preferred topical ice while 
patients with arthritis preferred topical heat. Results showed that heat and cold 
are adjuvant treatments and may help discriminate patients with gout and 
other arthritis. 
 
 The above reviewed literature showed the promising effect of contrast 
therapy on knee related symptoms and the study proposes to evaluate the 
effect of contrast therapy on reduction of knee related symptoms. 
 
  
 
 
PART-II 
 
CONCEPTUAL FRAMEWORK 
 
The conceptual framework of the study was derived from the modified 
WLHGHQEDFK¶VKHOSLQJDUWRIFOLQLFDOQXUVLQJWKHRU\>@ 
According to the theory, the nursing is involved in three components. 
x Identifying need for help 
x Ministering the need for help 
x Validating that need for help was met 
In this study, the nurse investigator attaining the goal through 3 steps   
RIZLHGHQEDFK¶VSHUVSHFWLYHWKHRU\ 
 
 
STEP-I 
 
IDENTIFYING NEED FOR HELP 
GENERAL INFORMATION 
            For collecting general information the investigator collect information 
through demographic variables such as age, sex, type of physical activity, 
body mass index, duration of knee osteoarthritis, treatment and pre-test collect 
information about knee related symptoms as mild, moderate, severe and 
extreme. 
 
THE CENTRAL PURPOSE 
           According to the theory the central purpose refers to what the nurse 
wants to accomplish. It is the overall plan towards nurse strives. In this study 
the central purpose was the reduction of knee related symptoms. 
 
THE PRESCRIPTION 
           According to the theory the prescription refers to the plan of care for 
SDWLHQWV ,W VSHFLILHV WKH QDWXUH RI DFWLRQ WKDWZLOO IXOILOO WKH QXUVH¶V FHQWUDO
purpose and the rationale for that action. After the prescription of established 
plan, the nurse can implement it through the nursing care plan. 
 
 
 
STEP-II 
 
MINISTERING THE NEED FOR HELP 
           The nurse formulates a plan for meeting the patients need for help 
based on available resources.  The nurse presents the plan to the patients and 
WKHSDWLHQW¶VUHVSRQVHWRLW 
 
REALITIES 
          It refers to the physical, physiological, emotional and spiritual factors 
WKDW FRPH LQWR SOD\ LQ D VLWXDWLRQ LQYROYLQJ QXUVLQJ DFWLRQ :LHGHQEDFK¶V
defines the 5 ±realities as agent, recipient, goal, mean and framework. 
 
          The agent is the nurse who provides nursing care. In this study it refers 
to the researcher, direct all action toward the goal. 
 
          The recipient is the patient who has problems, capabilities and abilities 
to cope with the concerns or problems being experienced .In this study 
recipients are patients knee osteoarthritis. 
 
           The goal is the nurses desired outcome .In this study it refers to 
reduction of knee related symptoms. 
 
           The mean comprise the activities and devices used by the nurse to 
achieve the goal .In this study using hot water application and contrast 
therapy two times per day for ten days according to the knee  related 
symptoms . 
 
The framework consists of the human, environment, professional, and 
organizational facilities .In this study knee osteoarthritis patients were 
selected at community areas at Aranarai and Elambalur. 
  
 
 
STEP-III 
 
VALIDATING THAT NEED FOR HELP WAS MET 
 
The nurse perceives the patient behaviour consistent or inconsistent 
with the nurse concept of comfort of capability. 
 
             It refers to a collection of evidence that shows patients need have 
been met and that his/her functional ability has been restored as a direct result 
of the research action. This step involves post-test assessment and interpreting 
the scores obtained to infer the outcome. 
 
              In this study the post test was done through knee injury and 
osteoarthritis outcome scale. . 
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CHAPTER-III 
 
RESEARCH   METHODOLOGY 
 
 
           This chapter describes the methodology followed to compare the 
effectiveness of hot application versus contrast therapy on reduction of knee 
related symptoms in patients with knee osteoarthritis. 
 
RESEARCH APPROACH 
 Evaluative and comparative approach  
 
RESEARCH DESIGN 
 True experimental pre-test post-test design  
 
 
GROUPS PRE TEST INTERVENTION POST TEST 
Experimental group-I O1 X1 O2 
Experimental group-II O1 X2 O2 
 
E1 ± Experimental group I which was receiving hot application  
E2 - Experimental group II which was receiving Contrast therapy 
O1-Pretest measurement of knee related symptoms 
O2-Posttest measurement of knee related symptoms 
X1-Hot application 
X2-Contrast therapy 
 
VARIABLES 
 
 
INDEPENDENT VARIABLE 
 Hot application/contrast therapy. 
 
DEPENDENT VARIABLE 
 Knee related symptoms. 
 
 
SETTING  
          The study was conducted on selected rural areas at Aranarai and 
Elambalur. 
 
POPULATION 
             Patients with osteoarthritis. 
 
TARGET POPULATION 
  Patients with osteoarthritis having  knee related symptoms. 
 
ACCESSIBLE POPULATION 
 Patients with osteoarthritis having knee related symptoms who are 
residing in Elambalur and Aranarai area. 
 
SAMPLE 
 Patients with knee osteoarthritis  who met the inclusion criteria. 
 
SAMPLE SIZE 
           The sample size was 60.30 samples in experimental group I and 30 
samples in experimental group II. 
 
SAMPLING TECHNIQUE 
 Simple random sampling technique. 
 
CRITERIA FOR SAMPLE SELECTION 
 
INCLUSION CRITERIA 
 
1. Patients with osteoarthritis who have knee related symptoms. 
2. Patients who are willing to participate. 
3. Both male and female patients with knee osteoarthritis. 
4.  Patients who reside in Elambalur and Aranarai. 
 
 
 
EXCLUSION CRITERIA 
 
           1. Patients who were not willing to participate.  
           2. Patients with rheumatoid arthritis, traumatic injury to knee. 
 
 
DESCRIPTION OF THE TOOL 
 
SECTION ±A Questionnaire to elicit of demographic variables. 
 
 Interview guide which consists of questions to collect the demographic 
data like age, gender, type of physical activity, body mass index, duration of 
knee osteoarthritis and treatment taken. 
 
SECTION±B Modified Knee injury and osteoarthritis outcome score 
scale. 
Knee injury and osteoarthritis outcome score scale was used to assess 
the level of knee related symptoms. It consists of 15statements each with 5 
responses. Answer categories are mild, moderate, severe, and extreme in each 
statement. Total score is 60. 
 
 
GRADING PROCEDURE 
LEVEL OF KNEE RELATED 
SYMPTOMS 
SCORE 
MILD 0-15 
MODERATE 16-30 
SEVERE 31-45 
EXTREME 46-60 
 
 
CONTENT VALIDITY 
For the content validity the research tool was submitted to experts and 
requested to give their opinion about the content areas and the relevance 
denting and appropriateness of their items. 
 
 
 
PILOT STUDY 
 
 In order to test the feasibility, relevance, and practicability of the 
study, pilot study was conducted from 6.7.2015 to 12.7.2015 among six 
samples with permission of the village officer .Three samples were taken   in 
experimental group-I and three in experimental group-II and intervention and 
data collection done in the same manner as that of the original study. The 
samples included in the pilot study were excluded in main study. As the pilot 
study was feasible it was decided to proceed the main study without any 
modification. 
 
 
DATA COLLECTION PROCEDURE 
 
            Data collection was done from 1.7.2016 to 30.7.2016 in Aranarai and 
Elambalur village at Perambalur. The objectives of the study were explained 
to the village administrative officer and permission obtained. The samples 
were selected at residents of Elambalur and Aranarai village by using simple 
random sampling technique. The purpose of the study was explained and 
written consent was obtained from all the patients before the study. 
 
  On the day 1 the demographic variables were collected and pre-test 
was done. The study intervention hot application to experimental group I and 
contrast therapy was given to the experimental group II for twice a day for 10 
days. On the end of the 10th day post-test assessment of knee related 
symptoms in both groups was done by using knee injury and osteoarthritis 
outcome score scale. 
 
 
PLAN FOR DATA ANALYSIS 
It was planned to use descriptive and inferential statistics. 
 
  
 
 
DESCRIPTIVE STATISTICS 
 
The frequency and percentage will be used to analyse the demographic 
variables and level of knee related symptoms. 
 
             Mean and standard deviation will be used to assess the pre-test and 
post test scores. 
 
 
INFERENTIAL STATISTICS 
 
Paired µW¶ test 
 To compare the scores of pre-test and post-test of patients in the same 
groups. 
 
Independent µW¶ test 
To compare the scores of post-test effectiveness of  experimental group 
I and experimental group II. 
 
Chi-square test 
The test will be used to find out the association of pre-test level of knee 
related symptoms with their selected demographic variables. 
 
 
ETHICAL CONSIDERATIONS 
 
The Study was conducted after the approval of ethical committee of 
the Thanthai Roever College of Nursing. Permission was sought from the 
village president of Aranarai and Elambalur Village at Perambalur. Informed 
consent obtained from each participants and confidentiality maintained. Study 
purpose and intervention were explained to each participants. 
 
  
 
 
    
 
   
 
 
 
 
 
 
 
 
 
 
 
  
           
  
 
  
 
RESEARCH APPROACH 
Evaluative and comparative approach 
RESEARCH DESIGN 
True experimental pre and post-test design 
POPULATION- Patients with osteoarthritis 
TARGET POPULATION 
Patients with osteoarthritis having knee related symptoms 
ACCESSIBLE  POPULATION 
Patients with osteoarthritis having knee related symptoms residing at Aranarai 
and Elambalur 
Sample and sample size 
60 Patients with osteoarthritis having knee related symptoms.30 samples 
in experimental group I and 30 samples in experimental  group II 
PRE-TEST 
SAMPLING 
TECHNIQUE 
Simple random 
sampling technique 
DEMOGRAPHIC 
DATA 
 
1.Age 
2.Gender 
3.Type of physical 
activity 
4.Body mass index 
5.Duration of knee 
osteoarthritis 
6.Treatment taken 
 
Experimental 
group I 
 Intervention Contrast 
therapy 
POST-TEST 
ANALYSIS AND INTERPRETATION 
Descriptive and inferential statistics 
Discussion, Conclusion, Recommendation  
Dissemination of the findings  
Experimental 
group II 
Intervention Hot 
application 
 
Tool Technique 
Modified knee 
injury and 
osteoarthritis 
outcome score scale 
Fig. 2 SCHEMATIC REPRESENTATION OF RESEARCH METHODOLOGY 
 
 
CHAPTER ± IV 
 
DATA ANALYSIS AND INTERPRETATION 
 
 
This chapter deals with the analysis and interpretation of data collected 
from 60 patients with knee osteoarthritis pain, to assess the effectiveness of 
hot application versus contrast therapy on knee related symptoms among 
patients with knee osteoarthritis. The data collected were grouped and 
analysed as per the objectives set for the study. The findings based on the 
descriptive and inferential statistical analysis are presented under the 
following sections. 
 
ORGANIZATION OF DATA 
 
The findings of the study were grouped and analysed under the 
following sessions. 
 
Section- A: Description of the demographic variables of patients with 
knee osteoarthritis. 
 
Section -B:   Pre-test and post-test level of knee related symptoms among 
patients with knee osteoarthritis. 
 
Section C : Effectiveness of Hot Application versus Contrast Therapy 
on knee related symptoms among patients with knee 
osteoarthritis in the experimental group ±I and experimental 
group-II. 
 
Section D : Association of pre-test level of knee related symptoms with 
their selected demographic variables in the experimental 
group ±I and experimental group-II 
 
 
 
 
SECTION - A 
Table 1: Frequency and percentage distribution of demographic 
variables of the patients with knee osteoarthritis in experimental group-I 
and experimental group-II 
                                                                                                                  N = 60 
 
Demographic Variables 
 
Experimental group-I 
 
Experimental group-II 
No. % No. % 
Age in years 
41-50 0 0.00 0 0.00 
51-60 10 33.33 10 33.33 
61-70 10 33.33 10 33.33 
71-80 10 33.33 10 33.33 
Gender 
Male 12 40.00 14 46.67 
Female 18 60.00 16 53.33 
Type of physical activity 
Sedentary work 12 40.00 12 40.00 
Moderate work 18 60.00 18 60.00 
Heavy work 0 0.00 0 0.00 
Body Mass Index 
Underweight 6 20.00 5 16.67 
Normal weight 12 40.00 13 43.33 
Overweight 6 20.00 11 36.67 
Obese 6 20.00 1 3.33 
 
 
 
 
 
 
Demographic Variables 
 
Experimental group-I 
 
Experimental group-II 
 
No. % No. % 
Duration of knee osteoarthritis in years 
<1  4 13.33 9 30.00 
1 - 3  11 36.67 11 36.67 
4 - 5  11 36.67 9 30.00 
>5  4 13.33 1 3.33 
Treatment for osteoarthritis 
Drugs 16 53.33 14 46.67 
Physiotherapy 0 0.00 0 0.00 
Both 0 0.00 3 10.00 
No treatment 14 46.67 13 43.33 
 
 The table shows that in the experimental group-I, (33.33%) there was 
equal representation of samples in all the age groups. Majority 18(60%) were 
female, 18(60%) were moderate worker, 12(40%) were normal weight, 
11(36.67%) had 1 ± 3 years and 4 ± 5 years duration of knee OA and 
16(53.33%) were treated with drug therapy for osteoarthritis. 
 
 Whereas in the experimental group-II (33.33%) there was equal 
representation of samples in all the age groups.  Majority 16(53.33%) were 
female, 18(60%) were moderate worker, 13(43.33%) were normal weight, 
11(36.67%) had 1 ± 3 years duration of knee OA and 14(46.67%) were 
treated with drug therapy. 
 
 
 
 
Fig 3: Percentage distribution of age of patients with knee osteoarthritis 
 
 
 
Fig 4: Percentage distribution of sex of patients with knee osteoarthritis 
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Fig 5: Percentage distribution of type of physical activity of patients with 
knee osteoarthritis 
 
 
Fig 6: Percentage distribution of BMI of patients with knee osteoarthritis 
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SECTION B 
 
Table 2: Frequency and percentage distribution of pre-test and post-test 
level of knee related symptoms among patients with knee osteoarthritis in 
the experimental group-I  
                                                                                                                   n = 30 
Knee 
related 
symptoms 
None 
(0) 
Mild 
(1 ± 15) 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) 
Extreme 
(46 ± 60) 
No. % No. % No. % No. % No. % 
Pre-test 0 0 0 0 27 90.0 3 10.0 0 0 
Post-Test 0 0 7 23.33 21 70.0 2 6.67 0 0 
 
The table shows that in the experimental group-I, majority of 27(90%) 
had moderate level of knee related symptoms and 3(10%) had severe level of 
knee related symptoms in the pre-test. 
 
 Whereas in the post-test, majority 21(70%) had moderate level of knee 
related symptoms 7(13.33%) had mild level of knee related symptoms and 
only 2(6.67%) had severe level of knee related symptoms among patients with 
knee osteoarthritis in the experimental group-I. 
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Table 3: Frequency and percentage distribution of pre-test and post-test 
level of knee related symptoms among patients with knee osteoarthritis in 
the experimental group-II 
                                                                                                                   n = 30 
Knee 
related 
symptoms 
None 
(0) 
Mild 
(1 ± 15) 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) 
Extreme 
(46 ± 60) 
No. % No. % No. % No. % No. % 
Pre-test 0 0 0 0 26 86.67 4 13.33 0 0 
Post-Test 0 0 21 70.0 9 30.0 0 0 0 0 
 
 
 The table shows that in the experimental group-II, majority of 
26(86.67%) had moderate level of knee related symptoms and 4(13.33%) had 
severe level of knee related symptoms in the pre-test.  
 
Whereas in the post-test, majority 21(70%) had mild level of knee 
related symptoms and 9(30%) had moderate level of knee related symptoms 
among patients with knee osteoarthritis in the experimental group-II. 
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SECTION C 
 
Table 4: Comparison of pre-test and post-test mean score of knee related 
symptoms among patients with knee osteoarthritis in the experimental 
group-I. 
 
                                                                                                                    n =30 
Experimental 
group-I 
Total 
score 
Mean S.D Mean 
difference 
Paired  
µW¶YDOXH 
 
 
Pre-test 
 
 
     60 
 
 
 22.43 
 
 
   4.41 
 
 
 
 
4.20 
 
 
 
 
t= 32.202 
p=0.000, 
S*** 
 
 
Post-test 
 
 
 
     60 
 
 
  18.23 
 
 
  4.46 
 
***p<0.001, S ± Significant 
 
 The table shows that in the experimental group-I, the pre-test mean 
score of knee related symptoms was 22.43 r 4.41 and the post-test mean score 
of knee related symptoms was 18.23r4.46. The caOFXODWHG SDLUHG µW¶ YDOXH 
32.202 was found to be statistically significant at p<0.001 level 
  
 
 
Table 5: Comparison of pre-test and post-test mean score of knee related 
symptoms among patients with knee osteoarthritis in the experimental 
group-II  
                                                                                                                   n = 30 
 
Experimental 
group-I 
Total 
score 
Mean S.D Mean 
difference 
Paired 
µW¶YDOXH 
 
 
Pre-test 
 
 
 
60 
 
 
24.36 
 
 
3.95 
 
 
 
 
9.06 
 
 
 
t= 40.378 
p=0.000, 
S*** 
 
Post-test 
 
 
60 
 
15.30 
 
3.58 
 
 
***p<0.001, S ± Significant 
 
 The table shows that in the experimental group-II, the pre-test mean 
score of knee related symptoms was 24.36 r 3.95 and the post-test mean score 
of knee related symptoms was 15.30r3.58. The caOFXODWHG SDLUHG µW¶ YDOXH 
40.378 was found to be statistically significant at p<0.001 level. 
 
 
  
 
 
Table 6: Comparison of post-test mean score of knee related symptoms of 
patients with knee osteoarthritis between the experimental group-I and 
experimental group-II  
 
                                                                                                     N = 60(30+30) 
Post Test Total 
score 
Mean S.D Mean 
difference 
Paired 
µW¶YDOXH 
 
Experimental 
group-I 
 
 
 
60 
 
 
18.23 
 
 
4.46 
 
 
 
3.13 
 
 
 
t= 2.808 
p=0.007,S**  
Experimental 
group-II 
 
60 
 
15.30 
 
3.58 
 
**p<0.01, S ± Significant 
 
 The table shows that the post test mean score of knee related symptoms 
in experimental group-I was 18.23r4.46 and the post-test mean score of knee 
related symptoms in experimental group-II was 15.30 r 3.58. The calculated 
XQSDLUHG µW¶ YDOXH2.808 was found to be statistically significant at p<0.001 
level. 
  
 
 
SECTION D 
 
 
Table 7: Association of pre-test level of knee related symptoms among 
patients with knee osteoarthritis with their selected demographic 
variables in the experimental group-I 
 
                                                                                                                   n = 30 
Demographic Variables 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) 
Chi-Square 
Value 
No. % No. % 
Age in years 
F2 = 0.000 
d.f = 2 
p = 1.000 
N.S 
41-50 - - - - 
51-60 9 30.0 1 3.3 
61-70 9 30.0 1 3.3 
71-80 9 30.0 1 3.3 
Gender F2 = 2.222 
d.f = 1 
p = 0.136 
N.S 
Male 
12 40.0 0 0 
Female 
15 50.0 3 10.0 
Type of physical activity F2 = 0.988 
d.f = 1 
p = 0.320 
N.S 
Sedentary work 10 33.3 2 6.7 
Moderate work 17 56.7 1 3.3 
Heavy work - - - - 
Body Mass Index 
F2 = 5.000 
d.f = 3 
p = 0.172 
N.S 
Underweight 6 20.0 0 0 
Normal weight 11 36.7 1 3.3 
Overweight 6 20.0 0 0 
Obese 4 13.3 2 6.7 
 
 
 
 
 
Demographic Variables 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) 
Chi-Square 
Value 
No. % No. % 
Duration of knee osteoarthritis In years 
F2 = 1.717 
d.f = 3 
p = 0.633 
N.S 
<1  4 13.3 0 0 
1 - 3  10 33.3 1 3.3 
4 - 5  9 30.0 2 6.7 
>5 4 13.3 0 0 
Treatment for osteoarthritis 
F2 = 2.917 
d.f = 1 
p = 0.088 
N.S 
Drugs 13 43.3 3 10.0 
Physiotherapy - - - - 
Both - - - - 
No treatment 14 46.7 0 0 
 
*p<0.05, S ± Significant, N.S ± Not Significant 
 
 The table  shows that none of the demographic variables had shown 
statistically significant association with the pre-test level of knee related 
symptoms among patients with knee osteoarthritis in the experimental group-I 
  
 
 
Table 8: Association of pre-test level of knee related symptoms among 
patients with knee osteoarthritis with their selected demographic 
variables in the experimental group-II 
                                                                                                                   n = 30 
Demographic Variables 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) 
Chi-Square 
Value 
No. % No. % 
Age in years 
F2 = 4.038 
d.f = 2 
p = 0.133 
N.S 
41-50 - - - - 
51-60 10 33.3 0 0 
61-70 9 30.0 1 3.3 
71-80 7 23.3 3 10.0 
Gender F2 = 1.489 
d.f = 1 
p = 0.222 
N.S 
Male 
11 36.7 3 10.0 
Female 
15 50.0 1 3.3 
Type of physical activity F2 = 6.923 
d.f = 1 
p = 0.009 
S** 
Sedentary work 8 26.7 4 13.3 
Moderate work 18 60.0 0 0 
Heavy work - - - - 
Body Mass Index 
F2 = 2.162 
d.f = 3 
p = 0.539 
N.S 
Underweight 5 16.7 0 0 
Normal weight 10 33.3 3 10.0 
Overweight 10 33.3 1 3.3 
Obese 1 3.3 0 0 
 
 
 
  
 
 
Demographic Variables 
Moderate 
(16 ± 30) 
Severe 
(31 ± 45) Chi-Square 
Value No. % No. % 
Duration of knee osteoarthritis In years 
F2 = 10.769 
d.f = 3 
p = 0.013 
S** 
<1  9 30.0 0 0 
1 - 3  11 36.7 0 0 
4 - 5  5 16.7 4 13.3 
>5  1 3.3 0 0 
Treatment for osteoarthritis 
F2 = 1.994 
d.f = 2 
p = 0.369 
N.S 
Drugs 13 43.3 1 3.3 
Physiotherapy - - - - 
Both 3 10.0 0 0 
No treatment 10 33.3 3 10.0 
 
**p<0.01, S ± Significant, N.S ± Not Significant 
 
 The table shows that the demographic variables type of physical 
activity and duration of knee osteoarthritis had shown statistically significant 
association with pre-test level of knee related symptoms among patients in the 
experimental group-II at p<0.01 level and the other demographic variables 
had not shown statistically significant association with pre-test level of knee 
related symptoms among patients with knee osteoarthritis in the experimental 
group-II 
 
 
 
  
 
 
CHAPTER V 
 
DISCUSSION 
 
 This chapter highlights the discussion of the data analysed based on the 
objectives of the study. The problem stated is, ¶¶$ VWXG\ WR FRPSDUH WKH
effectiveness of hot application versus contrast therapy on knee related 
symptoms among patients with knee osteoarthritis in selected community 
area at PHUDPEDOXU¶¶ 
 
 
 The first objective of the study was to assess the level of knee related 
symptoms among patients with knee osteoarthritis. 
 
In experimental group I, the pre-test level of knee related symptoms 
revealed that majority 90%  had moderate level  and 10% had severe level of 
knee related symptoms and in the post-test majority 70% had moderate level 
,13.33% had mild level  and  6.67% had severe level of knee related 
symptoms. 
 
 In experimental group II, the pre-test level of knee related symptoms 
revealed that majority 86.67% had moderate level and 13.33% had severe 
level of knee related symptoms and in the post-test majority 70% had mild 
level and  30% had moderate level  of knee related symptoms. 
 
 
The second objective of the study was to assess the effectiveness of hot 
application on reduction of knee related symptoms among patients with 
knee osteoarthritis  
 
             The calculated pre-test knee related symptoms mean score was 22.43 
with standard deviation of 4.41 and the post-test knee related symptoms mean 
score was 18.23 with standard deviation of  FDOFXODWHG µW¶ YDOXH 32.20 
was  significant at p<0.001. 
 
 
 
 Based on the findings the stated hypothesis H1: There will be 
significant difference in knee related symptoms among patients with knee 
osteoarthritis who receive hot application was accepted. 
 
The third objective of the study was to assess the effectiveness of contrast 
therapy on reduction of knee related symptoms among patients with knee 
osteoarthritis. 
 
             The calculated pre-test knee related symptoms mean score was 24.36 
with standard deviation of 3.95 and the post-test knee related symptoms mean 
score was 15.30 with standard deviation of 3.58.FDOFXODWHGµW¶YDOXH40.37 was 
significant at p<0.001. 
 
 
 Based on the findings the stated hypothesis H2: There will be 
significant difference in knee related symptoms among patients with knee 
osteoarthritis who receive contrast therapy was accepted. 
 
 
The fourth objective of the study was to compare the effectiveness of hot 
application versus contrast therapy on reduction of knee related symptoms 
among patients with knee osteoarthritis. 
 
In experimental group ±I the post-test mean score and standard 
deviation was 15.30 and 3.58.In experimental group II post-test mean score 
and standard deviation was 18.23 and 4.7KHFDOFXODWHGµW¶YDOXHZDV 2.808 
indicating that there was a significant difference between post-test level of 
knee related symptoms in experimental group-I and experimental group-II at 
p<0.001 level. 
  
 
 
 
 Based on the findings the stated hypothesis H3: There will be 
significant difference between hot application and contrast therapy on 
reduction of knee related symptoms among patients with knee osteoarthritis 
was accepted. 
 
The same significant findings was reported by AmalE.Shehata, et al. 
[2013], in a study to compare the effects of warm, cold, and contrast therapy 
among 34 patients with knee osteoarthritis at orthopaedic outpatient clinic of 
Menoufiya University and teaching hospital in Egypt. This study revealed that 
a distinct individual effect was observed for use of warm, cold and contrast 
therapy for knee osteoarthritis pain and problems, but the greater knee  
problem and pain relief were found when subjects used contrast therapy. 
 
 
The fifth objective was to associate the pre-test level of knee related 
symptoms among patients who receive hot application with their selected 
demographic variables. 
 
 Findings revealed that there was no significant association between the 
pre-test level of knee related symptoms and the selected demographic 
variables of age, gender, type of work, body mass index, duration of knee OA, 
and treatment for osteoarthritis. 
 
Based on the findings the stated hypothesis H4:There will be 
significant association between pre-test level of knee related symptoms and 
selected demographic variables of patients with knee osteoarthritis who 
receive hot application was  not accepted. 
  
 
 
 
The sixth objective was to associate the pre-test level of knee related 
symptoms among patients who receive contrast therapy with their selected 
demographic variables. 
 
 
 Findings revealed that the demographic variables type of physical 
activity and  duration of knee OA had shown  significant association with the 
pre-test level of knee related symptoms and the other demographic variables 
of age, gender, body mass index and treatment for osteoarthritis had not 
shown statistically significant association with the pre-test level of knee 
related symptoms. 
 
 
Based on the findings the stated hypothesis H5:There will be 
significant association between pre-test level of knee related symptoms and 
selected demographic variables of patients with knee osteoarthritis who 
receive contrast therapy was not accepted. 
 
 
 
 
  
 
 
CHAPTER VI 
 
SUMMARY, MAJORFINDINGS, IMPLICATIONS, 
RECOMMENDATIONS AND CONCLUSION 
 
 This chapter is divided into two sections, in the first section summary 
of the study findings and conclusion is presented. In the second section 
implication in various areas of nursing practice, nursing education, nursing 
administration, nursing research and recommendations for further study are 
presented. 
 
SUMMARY OF THE STUDY 
 
 The objective of the study was to compare the effectiveness of hot 
application versus contrast therapy on knee related symptoms among patients 
with knee osteoarthritis between experimental group-I and experimental  
group-II. 
 
Evaluative with comparative approach and True Experimental pre-test-
post-test design was adopted for the study. Independent variable in this study 
was hot application and dependent variable was contrast therapy. The 
conceptual framework adopted for the present study was modified 
ZLHGHQEDFK¶VKHOSLQJDUWclinical nursing theory. The tool used in this study 
was modified knee injury and osteoarthritis outcome scale. The main study 
was conducted in Perambalur and 60 samples were recruited through simple 
random sampling technique. Hot application and contrast therapy was given 
as interventions and pre-test and post-test were done on day-1 and day-10 
respectively to both groups. The findings revealed that the experimental 
group-I post test mean score of knee related symptoms 18.23 was greater than 
the experimental group-II mean score 15.30.The obtained µW¶ value 2.80 was, 
 
 
significant at p<0.001 level. Hence it was found that contrast therapy was 
effective than hot application in reduction of knee related symptoms. There 
was no significant association found between the pre- test mean score of knee 
related symptoms of the participants and demographic variables in both the 
groups. 
 
MAJOR FINDINGS OF THE STUDY 
 
Majority of the participants, 
 
 33.33% belong to the age group 51-60 years, 61-70 years and 71-80 
years in both experimental group-I and II. 
 
 60% in experimental group-I and 53.33% in experimental group-II 
were females. 
 
 60% of both experimental group-I and experimental group-II were 
doing moderate physical work. 
 
 40% in experimental group-I and 43.33% in experimental group-II 
were normal weight. 
 
 36.67% in both groups were having knee osteoarthritis for 1-3 years. 
 
 53.33% in experimental group-I and 46.67% in experimental group-II 
were treated with drug therapy. 
 
Findings related to study intervention 
 
 In pre-test experimental group-I, 90% had moderate level of knee 
related symptoms,10% had severe level of knee related symptoms. 
 
 In experimental group-II 86.67% had moderate level of knee related 
symptoms and 13.33% had severe level of knee related symptoms. 
 
 
 In post-test in experimental group-I, 70% had moderate level of knee 
related symptoms,13.33% had mild level of knee related symptoms 
and 6.6% had severe level of knee related symptoms. In experimental 
group-II 70% had mild level of knee related symptoms,30% had 
moderate level of knee related symptoms. 
 
 In experimental group-I, pre-test knee related symptoms mean score 
was 22.43 and post-WHVW 7KH FDOFXODWHG µW¶ YDOXH  ZDV
significant at p<0.001 level. 
 
 In experimental group-II, pre-test knee related symptoms mean score 
was 24.36 and post-WHVW 7KH FDOFXODWHG µW¶ YDOXH  ZDV
significant at p<0.001 level. 
 
 In post-test knee related symptoms mean score 15.30 in experimental 
group-II was less than mean score 18.23 of experimental group-I. The 
calculated µW¶ value 2.808 was significant at p<0.001 level. 
 
 There was no significant association found between pre-test level of 
knee related symptoms and the selected demographic variables of  
experimental group I. The demographic variables type of physical 
activity and duration of knee osteoarthritis had shown significant 
association and other demographic variables had not shown significant 
association with the pre test level of knee related symptoms in the 
experimental group II.   
  
 
 
IMPLICATIONS 
 
 
 The following implications, of vital concern in the field of nursing 
practice, nursing education, nursing administration and nursing research is 
derived from the study. 
 
 
IMPLICATIONS FOR NURSING PRACTICE 
 
 
 The nurse has a vital role in providing safe and effective nursing care 
to enhance the reduction of knee related symptoms with knee osteoarthritis. 
 
 
 
IMPLICATIONS FOR NURSING EDUCATION 
 
1. Educate the students about contrast therapy for osteoarthritis. 
 
2. The effectiveness of contrast therapy on reduction of knee related 
symptoms is to be published in the nursing journal to make awareness 
among the nursing students. 
 
 
IMPLICATIONS FOR NURSING ADMINISTRATION 
 
1. Conduct in-service education programme and continuing nursing 
education programme for effective management of  knee related 
symptoms among patients with knee osteoarthritis. 
 
2. The nurse advisers can make awareness among staff nurses about 
significance of contrast therapy for reducing knee related symptoms 
among patients with osteoarthritis through workshops and seminars. 
 
 
 
 
 
 
IMPLICATIONS FOR NURSING RESEARCH 
 
 As a nurse researcher, promote more research on to compare the 
therapy effectiveness of using hot application versus contrast therapy on knee 
related symptoms among patients with knee osteoarthritis. 
 
RECOMMENDATIONS 
 
The study recommends the following future research, 
 
 A similar study can be conducted with larger samples for better 
generalization. 
 
 The nurse researcher can do the research in various settings with the 
large samples. 
 
 A study can be conducted with the effectiveness of other nursing 
measures such as mud pack therapy, short wave diathermy, and aquatic 
exercise for reduction of knee related symptoms among patients with 
knee osteoarthritis. 
 
CONCLUSION 
 
 The study compared the effectiveness of hot application and contrast 
therapy on reduction of knee related symptoms among patients with knee 
osteoarthritis. From the above findings, it was evidenced that contrast therapy 
was effective than hot application on relieving knee related symptoms. 
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ANNEXURE - I 
 
LETTER SEEKING PERMISSION FOR RESEARCH PURPOSE 
 
From  
Reg. No:  301411704, 
II - Year M.sc [Nursing], 
Thanthai Roever College of Nursing, 
Perambalur. 
To 
 The village President, 
 Perambalur. 
 
Respected Madam / Sir, 
Sub: Requisition for granting permission regarding, 
 
            I am doing II- Year M.sc [Nursing] in Thanthai Roever College of 
Nursing ,Perambalur, under the TamilnaduDr.M.G.R. Medical University 
Chennai. As a partial fulfillment of my M.sc [Nursing] Degree programme, I 
am going to conduct a study on ,³$  study  to compare the effectiveness of 
hot application versus contrast therapy on knee related symptoms among 
patients with knee osteoarthritis in selected community area at 
SHUDPEDOXU´I would like to select your place for my data collection. Hence, 
I kindly request you to give me permission to conduct the study in your place. 
 
Thanking you 
 
Place:                                                                                    Yours Sincerely,                 
Date:                                                                                   
          Reg. No: 301411704 
 
 
 
 
ANNEXURE ± II 
 
LETTER SEEKING EXPERTS OPINION FOR CONTENT VALIDITY 
 
From  
Reg. No: 301411704, 
II-Year M.sc [Nursing], 
Medical Surgical Nursing Department, 
Thanthai Roever College of Nursing, 
Perambalur - 621212. 
To 
  
 
 
Respected Madam/ Sir 
Sub: Requisition for content validity of tool regarding, 
  I am doing II- year M.sc [Nursing] in Thanthai Roever College of 
Nursing , Perambalur, under the Tamilnadu Dr.M.G.R. Medical University 
Chennai. As a partial fulfillment of my M.sc[Nursing] Degree programme, I 
am conducting a research on.  ³$VWXG\WRFRPSDUHWKHHIIHFWLYHQHVVRI
hot application versus contrast therapy on knee related symptoms among 
patients with knee osteoarthritis in selected community area at 
3HUDPEDOXU´ A tool has been developed for the research study. I am sending 
the above stated for your expert and valuable opinion. I will be thankful for 
your kind consideration. Kindly return it to the Undersigned. 
 
Thanking you 
Place:                                                                                    Yours Sincerely, 
Date:                                                                                  Reg. No: 301411704 
  
 
 
ANNEXURE - III 
EVALUATION CRITERIA CHECK LIST FOR VALDATION 
 
INTRODUCTION 
The expert is requested to go through the following criteria for 
evaluation. Three columns are given for responses and a column for remarks. 
Kindly place tick mark in the appropriate column and give remarks. 
 
Interpretation of column: 
Column I : Meets the criteria 
Column II : Partially meet the criteria 
Column III : Does not meet the criteria 
 
S.NO           Criteria                                        1        2         3             Remarks 
 
1.   Scoring 
   Adequacy 
   Clarity 
   Simplicity 
2.   Content 
   Logical sequence 
   Adequacy 
   Relevance 
3.   Language 
   Appropriate 
   Clarity 
   Simplicity 
4.   Practicability 
   It is easy to score 
   Does it precisely 
   Utility 
 
Signature :                                                                  Any Other Suggestion 
Name  : 
Designation : 
Address : 
 
 
ANNEXURE - IV 
 
LIST OF EXPERTS OPINION FOR CONTENT VALIDITY OF 
RESEARCH TOOL 
 
 
1. Prof.R.Punithavathi. M.Sc.(N) 
Principal, 
Thanthai Roever College of Nursing, 
Perambalur. 
 
2. Prof.V.J.Elizabeth.M.Sc.(N) 
Vice principal, 
Thanthai Roever College of Nursing, 
Perambalur. 
 
3. Dr.Rajina Rani M.Sc.(N), Phd 
Principal, 
RAASU Academy college of nursing 
Poovanthi 
 
4. Prof.M.Shanthi M.Sc (N) 
Professor, 
Dr.G.Sagunthala  college of Nursing 
Trichy. 
 
5. Prof.K.S Pushpalatha M.Sc(N) 
Professor, 
Shanmuga college of nursing, 
Salem. 
 
 
 
ANNEXURE ± V (A) 
 
CERTIFICATE OF ENGLISH EDITING 
 
TO WHOMSOEVER IT MAY CONCERN 
 
          This is to certify that Reg. No: 301411704,  II- Year M.Sc. [Nursing] 
Student of Thanthai Roever College of Nursing has done a dissertation study 
on   ³A study to compare the effectiveness of hot application versus 
contrast therapy on knee related symptoms among patients with knee 
RVWHRDUWKULWLVLQVHOHFWHGFRPPXQLW\DUHDDW3HUDPEDOXU´ This study was 
edited for English language appropriateness. 
 
 
 
  Signature 
 
  
 
 
 
ANNEXURE ± V(B) 
 
CERTIFICATE OF TAMIL EDITING 
 
TO WHOMSOEVER IT MAY CONCERN 
 
          This is to certify that Reg. No: 301411704,  II- Year M.Sc. [Nursing] 
Student of Thanthai Roever College of Nursing has done a dissertation study 
on   ³A study to compare the effectiveness of hot application versus 
contrast therapy on knee related symptoms among patients with knee 
RVWHRDUWKULWLVLQVHOHFWHGFRPPXQLW\DUHDDW3HUDPEDOXU´ This study was 
edited for Tamil language appropriateness. 
 
 
 
  Signature 
  
 
 
ANNEXURE - VI 
 
xg;Gjy; gbtk; 
 
  nguk;gY}h; je;ij Nuhth; nrtpypah; fy;Y}hpapy;  KJfiy 
nrtpypa gl;lgbg;G gapYk;; Nfh.uh[gphpah mth;fshy; 
elj;jg;gLfpd;w ntg;g kw;Wk; Fsph; xj;jlk; %yk; %l;L typ 
Fiwj;jy; rk;ge;jkhd Muha;r;rp Nehf;fj;jpid gw;wpAk;, rpfpr;ir 
gw;wpa tpsf;fKk; vdf;F njspthf njhptpf;fg;gl;lJ. ,jpy; 
ntg;gk; kw;Wk; Fsph; xj;jlk; vdJ %l;bd; Nky; nfhLg;gjw;F 
ehd; rk;kjpf;fpNwd;. ,jpy; gq;Nfw;gjw;F vdf;F ve;j 
Ml;NrgidAk; ,y;iy. NkYk; ,e;j tptuq;fis 
ntspapLtjw;Fk; mr;rpLtjw;Fk; KO rk;kjk; mspf;fpNwd;. 
 
        ifnaOj;J 
         ngah;: 
         Njjp: 
         ,lk;: 
 
  
 
 
ANNEXURE ± VII (A) 
DATA COLLECTION TOOL 
SECTION-A  DEMOGRAPHIC DATA  
                                                                                    Sample no: 
Kindly furnish the following details by placing a tick ( ) mark in 
appropriate choice 
1] AGE IN YEARS 
a] 41-50 
b] 51-60 
c] 61-70 
d] 71-80 
 
2] GENDER 
a] Male 
b] Female 
 
3] TYPE OF WORK 
a] Sedentary work  
b] Moderate work 
c] Heavy work 
 
4] BODY MASS INDEX 
a] Under weight 
b] Normal weight 
c] Over weight 
  
 
 
5] DURATION OF KNEE OA IN YEARS 
a] <1  
b] 1-3  
c] 4-5  
d] >5 
 
6] TREATMENT FOR OSTEOARTHRITIS 
a] Drugs 
b] Physiotherapy 
c] Both 
d] No Treatment  
  
 
 
SECTION-B   
MODIFIED KNEE INJURY AND OSTEOARTHRITIS 
OUTCOME SCORE 
 
 
.LQGO\WLFN¥WKHDSSURSULDWHDQVZHU 
 
 
            
           SYMPTOMS 
 
Score 0 Score 1 Score 2 Score 3 Score 4 
 
How severe is your knee 
stiffness after first wakening in 
the morning? 
 
None Mild Moderate Severe Extreme 
 
How severe is your knee 
stiffness after sitting, lying, or 
resting later in the day? 
 
None Mild Moderate Severe Extreme 
 
Do you have swelling in your 
knee? 
 
Never Rarely Sometimes Often Always 
 
Do you feel grinding, hear 
clicking or any other type of 
noise when your knee moves? 
 
Never Rarely Sometimes Often Always 
 
Does your knee catch or hang 
up when moving? 
 
Never Rarely Sometimes Often Always 
 
Can you straighten your knee 
fully? 
 
Always Often Sometimes Rarely Never 
 
Can you bend your knee fully? 
 
Always Often Sometimes Rarely Never 
 
 
  
 
 
 
 
 
:KDWGHJUHHRISDLQKDYH\RXH[SHULHQFHGWKHODVWZHHNZKHQ«" 
 
PAIN Score 0 Score 1 Score 2 Score 3 Score 4 
Twisting/pivoting on your knee  None Mild Moderate Severe Extreme 
Straightening knee fully  None Mild Moderate Severe Extreme 
Bending knee fully  None Mild Moderate Severe Extreme 
Walking on flat surface  None Mild Moderate Severe Extreme 
Going up or down stairs  None Mild Moderate Severe Extreme 
At night while in bed  None Mild Moderate Severe Extreme 
Sitting or lying  None Mild Moderate Severe Extreme 
Standing upright  None Mild Moderate Severe Extreme 
 
Total Score : 
0-15   - Mild level of knee related symptoms  
16-30  - Moderate level of knee related symptoms 
31-45  - Severe level of knee related symptoms 
46-60  - Extreme level of knee related symptoms 
  
 
 
ANNEXURE ± VII (B) 
jfty; Nrfhpg;G gbtk; 
 gFjp - m 
nrhe;jf; Fwpg;G: 
 
fPNo  Nfl;fg;gl;l  tpguq;fis  gbj;J  rhpahd  ,lj;jpy;               
FwpaplTk; 
 
1 taJ (tUlq;fspy;) 
  m. 41-50    
  M. 51-60    
  ,.  61-70    
  <.  71-80    
2 ghypdk; 
  m.Mz;   
  M.ngz;   
3 cly; ciog;gpd; tif 
  m.,yFthd Ntiy   
  M.kpjkhd Ntiy   
  ,.fbdkhd Ntiy   
4 cly; epiw FwpaPl;nlz; 
  m.Fiwthd vil   
  M.rhpahd vil    
  ,.mjpf vil   
5 %l;L typapd; fhymsT tUlq;fspy; 
  m. < 1    
  M. 1-3    
  ,. 4-5    
  <.  > 5    
9 
 
 
6 
%l;L typf;F ve;jtpjkhd rpfpr;ir vLj;Jf; 
nfhz;Bh;fs;? 
  m.khj;jpiu   
  M.,ad;Kiw rpfpr;ir    
  ,.,uz;Lk;   
  <.vJTk; ,y;iy   
 
 
  
 
 
gFjp ± M 
 
 
 
tbtikf;fg;gl;l tpdhj;jhs;  
 
 
fPNo nfhLf;fg;gl;l Nfs;tpfSf;F rhpahd tpilia (9) 
Fwpf;fTk; 
 
 
 
Neha; mwpFwpfs; kjpg;ngz; 0 kjpg;ngz; 1 kjpg;ngz; 2 kjpg;ngz; 3 kjpg;ngz; 4 
fhiyapy; ePq;fs; Kjy; 
jlitahf gLf;ifapy; ,Ue;J 
vOk;NghJ cq;fs; Koq;fhy; 
,izg;Gfspd; tpiwg;Gj; jd;ik 
vt;tsT fbdkhf ,Ue;jJ 
vJTk; 
,y;iy 
rpwpjsT 
nkd;ikahf 
,Ue;jJ 
kpjkhdjhf 
,Ue;jJ 
fLikahf 
,Ue;jJ 
kpfTk; 
fLikahf 
,Ue;jJ 
 
gfypd; gpw;gFjpapy; (khiy 
Neuq;fspy;) cl;fhu;e;jNghJk; 
gLj;Jf;nfhz;L 
,Ue;jNghJk; Xa;T 
vLj;Jf;nfhz;bUe;jNghJk; 
tpiwg;G vg;gb ,Ue;jJ? 
vJTk; 
,y;iy 
rpwpjsT 
nkd;ikahf 
,Ue;jJ 
kpjkhdjhf 
,Ue;jJ 
fLikahf 
,Ue;jJ 
kpfTk; 
fLikahf 
,Ue;jJ 
 
cq;fs; Koq;fhy; %l;by; tPf;fk; 
,Ue;jjh? 
vg;NghJk; 
,y;iy 
vg;NghNjh 
xUjlit 
,Ue;jJ 
rpy 
Neuq;fspy; 
,Ue;jJ 
mbf;fb 
,Ue;jJ 
vy;yh 
Neuq;fspYk; 
,Ue;jJ 
cq;fs; Koq;fhy; mirf;fg;gl;l 
nghOJ cuha;Trj;jk; my;yJ 
fpspf;fpspf; rg;jk; 
my;yJ NtW VjhtJ rj;jk; 
Nfl;ljh? 
vg;NghJk; 
,y;iy 
vg;NghNjh 
xUjlit 
,Ue;jJ 
rpy 
Neuq;fspy; 
,Ue;jJ 
mbf;fb 
,Ue;jJ 
vy;yh 
Neuq;fspYk; 
,Ue;jJ 
elf;Fk; nghOJ cq;fs; 
Koq;fhy;%l;L 
gpbj;Jf;nfhz;ljh? 
vg;NghJk; 
,y;iy 
vg;NghNjh 
xUjlit 
,Ue;jJ 
rpy 
Neuq;fspy; 
,Ue;jJ 
mbf;fb 
,Ue;jJ 
vy;yh 
Neuq;fspYk; 
,Ue;jJ 
cq;fs; Koq;fhiy KOJkhf 
ePl;l Kbe;jjh? 
 
vy;yh 
Neuq;fspYk; 
Kbe;jJ 
mbf;fb 
Kbe;jJ 
Rpy 
Neuq;fspy; 
Kbe;jJ 
vg;NghjhtJ 
xUKiw 
kl;Lk; 
vg;NghJk; 
Kbatpy;iy 
cq;fs; Koq;fhiy KOJkhf 
tisf;f Kbe;jjh? 
vy;yh 
Neuq;fspYk; 
Kbe;jJ 
mbf;fb 
Kbe;jJ 
Rpy 
Neuq;fspy; 
Kbe;jJ 
vg;NghjhtJ 
xUKiw 
kl;Lk; 
vg;NghJk; 
Kbatpy;iy 
 
 
 
 
 
fle;jthuk; mbapy; Fwpg;gplg;gl;Ls;s Ntiyfisr; nra;jNghJ cq;fs; 
Koq;fhy;%l;Ltyp ve;j mstpw;F ,Ue;jij czu;e;jPu;fs;? 
Koq;fhy; 
%l;L typ 
kjpg;ngz; 0 kjpg;ngz; 1 kjpg;ngz; 2 kjpg;ngz; 3 kjpg;ngz; 4 
cq;fs; 
Koq;fhiyj; 
jpUg;gpa NghJk; 
Row;wpaNghJk;.  
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
Koq;fhiy 
KOikaha; Neuhf 
ePl;baNghJ 
vg;gb,Ue;jJ? 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
Koq;fhiy 
KOtJkhf 
tisj;jnghOJ 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
rkjsj;jpy; 
ele;jNghJ typ ,y;iy 
rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
khbg;gbfis 
VWk;NghJ my;yJ 
,wq;Fk;NghJ 
 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
,uTNeuj;jpy; 
gLf;ifapy; 
gLj;Jf;nfhz;L 
,Uf;Fk;NghJ 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
cl;fhu;e;Jnfhz;L 
my;yJ 
fhiygug;gpf; 
nfhz;L 
cs;snghOJ 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
vOe;J 
epw;Fk;nghOJ 
 
typ ,y;iy rpwpjsT typ 
,Ue;jJ 
kpjkhd typ 
,Ue;jJ 
mjpfkhd typ 
,Ue;jJ 
fLikahd 
typ ,Ue;jJ 
 
nkhj;j kjpg;ngz; 
0-15  - Nyrhd Koq;fhy; njhlh;ghd mwpFwpfs; 
16-30  - kpjkhd Koq;fhy; njhlh;ghd mwpFwpfs; 
31-45  - fLikahd Koq;fhy; njhlh;ghd mwpFwpfs; 
46-60  - jPtpu Koq;fhy; njhlh;ghd mwpFwpfs; 
 
